When a conversation takes place inside a room, the acoustic speech signal is linearly distorted by wall reflections. The room's effect on this signal can be characterized by a room impulse response. If the impulse response happens to be minimum phase, it can easily be inverted. Synthetic room impulse responses were generated using a point image method to solve for wall reflections. A Nyquist plot was used to determine whether a given impulse response was minimum phase. Certain synthetic room impulse responses were found to be minimum phase when the initial delay was removed. For these cases a mimimum phase inverse filter was sucessfully used to remove the effect of a room impulse response on a speech signal.
With this. notation H(co) can be factored into a minimum' phase and an allpass part. 
If a room impulse response were minimum phase with pure delay, then an inverse filter would only need to remove the minimum phase component.
The worst case, for inverse filters, is a room impulse for which A(•o) has a group delay which is not independent of frequency. Perceptually effective inverse filters may exist for this case, but will not be considered in this paper.
To investigate the usefulness of the minimum phase inverse filter, synthetic room impulse responses were generated by computer and separated into their minimum phase and allpass components.
It was found that certain room impulses are truly minimum phase with pure delay.
For these cases a minimum phase inverse filter was effective in removing the "room effect" from a distorted speech signal. 
I. METHODS

Synthetic impulse responses
H(/z) -DFT[h(n)] -Z h(n)exp[-i(2•r/N)kn], (7)
r•--0 C(k) = log [H(/z) [,(8)
A(t•) = H(I•)/M(t•). (13)
Because of the special significance of a pure delay, the group delay of the allpass component was of particular interest. Within this room the source was first placed at coordinates (10, 20, 30) with the receiver at (40, 50, 60) (Fig. 1). A distance of about 52 samples (or about 5 ft) separated the source and receiver.
With 10% reflectivity on all six walls, the room impulse response was found to be strictly minimum phase within a pure delay.
The reflectivity of the walls in this room was then raised until the room became nonminimum phase. A reflectivity of 36% still produced a delayed minimum phase impulse response, according to the Nyquist test, while a reflectivity of 37% produced a delayed nonminimum phase impulse response. 40, 50, 60) . Source-receiver distance is therefore 52 samples. nonminimum phase behavior was thus determined to be about 37% (note that a typical wall reflection coefficient is 70%-90%). A minimum phase room with 35% reflectivity is shown in Fig. 2(a) and a nonminimum phase response for a room with 40% reflectivity is shown in Fig. 3(a) . These two responses were used to filter a selected speech sample. 'The filtered speech was then inverse filtered with the minimum phase inverse, which was computed from the log-magnitude frequency response. The effect of the inverse filter for the nonminimum phase case is shown in Figø 4.
III. DISCUSSION OF RESULTS
The results of the previous section show that certain impulse responses for our synthetic rooms are minimum phase within a pure delay. For a given room size and fixed source and receiver locations, there was a threshold for the reflectivity.
When the reflectivity (for all six walls) was kept below this threshold, the room impulse response had a minimum phase behavior. But, if the reflectivity was increased beyond this threshold value, the room impulse had a nonminimum phase behavior.
This threshold was not constant for a given room size. The reflectivity threshold was lowered when: (1) The "near" walls were equidistant from the source and equidistant from [he receiver; and (2) The separation between source and receiver was increased.
Perceptually, the increase in echo and reverberation with larger reflectivity is evident, but there was no apparent qualitative difference when the reflectivity threshold was crossedo When the speech sample was filtered by the minimum phase impulse response and inverse filtered, the resuitant speech sounded identical to the original.
However, when the speech sample was filtered by the nonminimum phase impulse response and inverse filtered with the minimum phase inverse, there was a distinc- 
